INTRODUCTION
Corn hybrids of enhanced nutritional quality for livestock are emerging in the marketplace. These hybrids are the result of breeding programs that focus on improving nutrient content, profile, and digestibility, or a combination of these factors supplied by grain or the whole plant preserved as silage. Examples of outcomes from such breeding programs are the corn hybrids NutriDense (ND) and leafy NutriDense (LND). The ND hybrid was developed through conventional breeding to produce kernels with a larger embryo (germ) and, consequently, higher contents of oil, protein, and some essential amino acids (Lys, Met, Cys, Thr, and Trp) than conventional yellow dent (YD) corn hybrids. Recently the LND hybrid also was bred to produce grain with a nutrient content that was greater than that for YD but also to contain more leaves above the ear than ND. These traits were combined in LND with the goal of increasing the concentration and digestibility of nutrients supplied to dairy cows from whole-plant corn silage. The objectives of this study were to compare the effects of whole-plant silage and grain produced from LND, ND, and YD on rumen fermentation, nutrient digestibility, and performance of lactating dairy cows.
MATERIALS AND METHODS
Three corn hybrids were used in the study: 1) a YD hybrid [BASF Plant Science (BPS) EX 6485] used to produce grain and whole-plant silage (control), 2) LND (BPS EX 6275) used to prepare whole-plant silage, and 3) ND (BPS EX 6413) to produce grain. Twenty multiparous Holstein cows (4 surgically fitted with ruminal cannulas) were randomly assigned to four dietary treatments in each of five Latin squares. Dietary treatments were: 1) YD grain and silage (YDG + YDS), 2) YD grain and LND silage (YDG + LND), 3) ND grain and YD silage (NDG + YDS), and 4) ND grain and LND silage (NDG + LND). On a dry matter basis, diets contained 19.65% alfalfa silage, 30.56% corn silage, 27.65% ground shelled corn, 9.17% soybean meal (48% crude protein), 10.04% soybean hulls, and 2.94% mineral and vitamin mix. Diets were fed as total mixed rations twice daily to ensure 5 to 10% orts. Cows were milked twice daily and ruminal fermentation and total tract digestibility measurements were made using the four ruminally cannulated cows. Experimental periods were 28 days in length. The first 14 days were used to adjust cows to diets and the last 14 days were used to collect data. Data were statistically analyzed using the MIXED procedure of SAS (2000).
RESULTS AND DISCUSSION
The ND corn silage and grain contained more crude protein, neutral detergent fiber, acid detergent fiber, and ether extract than the control YD corn silage and grain but contained less starch and nonfibrous carbohydrates (Table 1) . Because the diets were formulated to contain the same proportions of feed ingredients, their chemical composition reflected the above mentioned differences between sources of corn grain and silage (Table 2 ). With the exception of neutral detergent fiber, the percentages of crude protein, acid detergent fiber, ether extract, and net energy lactation were highest for the NDG + LNG treatment, intermediate for the YDG + LNG and NDG + YDS diets, and lowest for the YDG + YDS treatment. The percentages of nonfibrous carbohydrates and starch followed the opposite trend.
Dry matter intake and net energy lactation intakes were similar for all diets; however, there were significant differences among diets for intakes of crude protein, neutral detergent fiber, acid detergent fiber, nonfibrous carbohydrates, starch, and ether extract (Table 3) . Diets containing ND corn as grain or "leafy" silage decreased nonfibrous carbohydrates and starch intakes but increased intakes of ether extract and crude protein. Diets containing ND "leafy" corn silage increased neutral detergent fiber and acid detergent fiber intakes but had no effect on intakes of dry matter or net energy lactation.
Ruminal pH, concentration of total volatile fatty acids, molar rations of volatile fatty acids, and concentrations of ammonia nitrogen were not different among diets (data not shown). With the exception of starch and ether extract, there were no differences in digestibility of diets (Table 4) . Treatment YDG + LND resulted in higher starch digestibility than that of the other three diets. Digestibility of ether extract was lowest for the YDG + YDS diet.
Production of milk and 3.5% FCM; efficiency of feed utilization; milk fat, crude protein, true protein, lactose, and total solids percentage and yield; body weight change; and body condition score were not affected by treatments (Table 5 ). Milk urea nitrogen was greater for diets containing ND corn grain than for diets containing the control YD corn grain but that might be because of higher crude protein intakes and lower starch intakes for the NDG + YDS and NDG + LND diets. .4 1 LND = Leafy NutriDense corn silage; NDG = NutriDense corn grain; YDG = yellow dent corn grain; YDS = yellow dent corn silage. 2 Nonfibrous carbohydrates = 100 -(% NDF + % CP + % ether extract + % ash). .717 1 LND = Leafy NutriDense corn silage; NDG = NutriDense corn grain; YDG = yellow dent corn grain; YDS = yellow dent corn silage. LND = Leafy NutriDense corn silage; NDG = NutriDense corn grain; YDG = yellow dent corn grain; YDS = yellow dent corn silage. 2 Scale of 1 to 5 in quarter-point increments where 1 = thin to 5 = fat. a,b Values within the same row with uncommon superscripts are different (P<0.05).
